made of 10-mg mineral separates concentrated from a cube, 4 cm on a side (sample 9OLP9a) cut from the larger block. Ion microprobe analyses were made on a thin section 2.5 cm in diameter that was cut along one face of the cube. Small pieces of calcite were removed from each of the corners of the cube; the remainder was dissolved in dilute HCI. Magnetites were then handpicked from the residue. Calcites were analyzed by conventional reaction with concentrated (density = 1.92) phosphoric acid. One large magnetite grain was powdered and analyzed by reaction with BrF5 in conventional nickel reaction vessels that were externally heated by electric resistance furnaces. Other magnetites were reacted with BrF5, either as powder or as intact single crystals, with a C02-laser heat source (33). The conventional and laser analyses yield similar accuracy and precision ( In this report we show that the imprint of early Proterozoic seawater is preserved in the &180 profile of the 1.998-billionyear-old Purtuniq ophiolite, situated in the Cape Smith Belt of northern Quebec, Canada (8-10). The controversy surrounding the true 8180 value of early Proterozoic seawater is addressed through a comparison of the isotopic imprint of 2-billion-year-old seawater determined for the ophiolite with that in contemporaneous carbonate rocks of the~1.9-billionyear-old Rocknest dolostone, situated in the Wopmay orogen, Northwest Territories, Canada (3, 4) . The opportunity to
data is available from J.W.V. 22 . Conventional oxygen isotope analyses were made of 10-mg mineral separates concentrated from a cube, 4 cm on a side (sample 9OLP9a) cut from the larger block. Ion microprobe analyses were made on a thin section 2.5 cm in diameter that was cut along one face of the cube. Small pieces of calcite were removed from each of the corners of the cube; the remainder was dissolved in dilute HCI. Magnetites were then handpicked from the residue. Calcites were analyzed by conventional reaction with concentrated (density = 1.92) phosphoric acid. One large magnetite grain was powdered and analyzed by reaction with BrF5 in conventional nickel reaction vessels that were externally heated by electric resistance furnaces. Other magnetites were reacted with BrF5, either as powder or as intact single crystals, with a C02-laser heat source (33) . The conventional and laser analyses yield similar accuracy and precision (Table 1 ), but the laser permits significantly smaller sample sizes. 23. J. W. Valley and C. M. Graham, Eos 72, 292 (1991). 24 . Analytical procedures for the analysis of oxygen isotope ratios by ion microprobe in this study followed closely the methods reported in detail by Valley and Graham (7) . Before it was polished, a well-characterized magnetite standard (LP204-1), previously shown to be isotopically and chemically homogeneous (7) , was epoxied into a 2-mm hole in the thin section next to the magnetite grain to be analyzed. The accuracy of these analyses is comparable to the precision on a single spot, as shown by replicate analyses of the standard: 15 analyses of LP204-1 on 5 to 6 July 1992 yielded a mean 8180 of 8.9 ± 0.2 per mil (1 SD about the mean; complete set of data available from J.W.V.). During this study, after analysis 68, the standard magnetite grain was replaced and the sample was lightly ground and repolished. A layer -10 pm thick was ground from the face of the sample at this time, which removed old analysis pits and permitted reanalysis. analyze samples from the lower levels of early Proterozoic oceanic crust distinguishes this work from most earlier studies that have utilized less desirable submarine pillow basalts collected from Precambrian greenstone terranes (11, 12) .
From their studies of the Rocknest dolostone, Burdett et al. (3) and Veizer et al. (4) Ga pic values for the modern oceanic 3 crust is from (6, 24) . The hypo-_ thetical imprint of a -10 per mil ocean on the oceanic crust is also E displayed (37)
In today. Samples analyzed in this study contain hornblende or actinolite + plagioclase + quartz, ± chlorite, ± epidote, ± calcite, and ± sphene (8) . The belt is argued to be direct evidence for the operation of Phanerozoic-style plate tectonics 2 billion years ago (15) .
Field and chemical evidence indicates that two magma sources formed the Purtuniq crustal section (9, 18) : an older tholeiitic suite, chemically similar to modem mid-ocean ridge basalts (MORB) with ENd(t) = 4.0 to 5.3 and a younger suite chemically similar to ocean island type basalts (OIB) with ENd(t) = 2.5 to 3.6, where t = 2 billion years (18, 19) . Most thrust sheets are characterized by rocks of either MORB or OIB affinity with the exception of the sheeted dikes and one example of cross-cutting mafic cumulates (20) . The composite crustal section (MORB + OIB) is about 9 km thick with roughly equal contributions from each source (21) .
From the pattern observed in Fig. 1 , it is evident that the Purtuniq ophiolite displays the characteristic isotopic signature that results from seawater-ocean crust interaction, specifically, 180 enrichment in the pillow and dike sections in contrast to 180 depletion in the gabbros. The shape of the profile is evidence that seawater, initially cooler and heating up with depth, penetrated and altered the Purtuniq crustal section.
The -0.7 per mil offset between MORB and OIB suites (Fig. 1) probably reflects sea-floor spreading is the driving force behind the production and maintenance of a 0 per mil ocean (6, 11) . Beneath Earth's extensive mid-ocean ridge spreading centers, hot upwelling magmas drive convective circulation of seawater through the oceanic crust and promote pervasive 180 exchange between water and rock at high temperatures. By removing older altered crust, sea-floor spreading provides a mechanism by which new oceanic crust is continually brought into contact with deep convecting seawater. The proposed constancy of the isotopic composition of seawater over time (6) reflects the constancy of the grander process of production, alteration, and destruction of the oceanic crust.
This fundamental relation between the isotopic composition of seawater and seafloor spreading may extend to even older Archean oceans. Archean carbonate rocks (31) and cherts (5, 29) yield`80-depleted values similar to, or less than, those of early Proterozoic sediments. In contrast, isotopic studies of proposed Archean oceanic crust-for example, the Barberton Greenstone Belt (12, 32) and the Pilbara Block (11)-and of Archean hydrothermal ore deposits (33, 34) suggest that the 6180 value of the oceans has remained close to 0 per mil for the past 3.5 billion years. Isotope budget modeling of the modem oceans (6, 11, 35) Originally, CNTF was described as an activity that supports the survival of ciliary ganglion neurons in vitro (1), but it is now known to promote the survival or differentiation (or both) of a wide assortment of cells within the nervous system (2) . The molecular cloning of a CNTF-binding protein (here denoted CNTFRa) revealed that it was similar to one of the two components of the interleukin-6 (IL-6) receptor (here denoted IL-6Rot) (3, 4) . This similarity suggested that, like the IL-6 receptor, which has a signal-transducing component called gp130 (5, 6) , the CNTF receptor might also require additional components to effect signal transduction (4 
